Solid solution crystals (LuxGd1−x)2SiO5 single doped with Sm 3+ and Dy 3+ were grown by the Czochralski method. Segregation coecients Lu/Gd, melting temperatures and structures of solid solution crystals were determined for 0.15 ≤ x ≤ 0.8. It was found that for x ≥ 0.17 the crystals belong to the monoclinic system within a space group C2/c and their melting temperature diminishes monotonously from 1990
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• C to 1780
• C when x decreases from 0.8 to 0.15. Disparity of ionic radii of Lu 3+ and Gd 3+ induces structural disorder that brings about an inhomogeneous broadening of spectral lines in absorption and emission spectra of incorporated luminescent Sm 3+ and Dy 3+ ions. Optical properties of obtained crystals were determined based on results of measurement of absorption and emission spectra and luminescence decay curves. Spectroscopic investigation revealed that Sm 3+ doped crystals show intense emission distributed in the visible-near infrared region with the most intense band centred at 605 nm and characterized by a branching ratio of 0.43. Emission spectrum of Dy 3+ doped crystals is dominated by a band centred at 575 nm and characterized by a branching ratio of 0.58. It has been concluded that the systems under study are potential laser materials able to generate visible emission upon GaN/InGaN laser diode pumping. and their laser performance has been determined [1, 2] .
Later on an ecient laser operation of Y 2 SiO 5 :Yb 3+
and Lu 2 SiO 5 :Yb 3+ under high-power diode-pumping has been reported [3] . [9] . Accumulated knowledge in this topic made it possible to categorize cerium-doped orthosilicate crystals among the best scintillating materials for practical purposes [9] .
In contrast to ndings mentioned above the information on potential of rare earth-doped orthosilicate crystals for application as phosphors or laser materials emitting in the visible is poor. In several papers, spectroscopic features of praseodymium-doped Y 2 SiO 5 crystals have been investigated aiming at assessment of their application as fast scintillators [10] . Also, phenomenon of quantum cutting in europium-doped Gd 2 SiO 5 has been examined to nd out whether this system may be promising as VUV-excited visible phosphor [11] . 
Structural considerations
Gd 2 SiO 5 forms crystals belonging to the monoclinic system with a space group P 2 1 /c. They are characterized by unit cell parameters a = 9.139, b = 7.075, c = 6.852 Å and β = 107.696
• . This structure is built up from GdO 4 tetrahedra arranged in a two-dimensional network parallel to the (100) plane and SiO 4 tetrahedra located in the wide meshes of this network.
Lu 2 SiO 5 forms crystals belonging also to the monoclinic system but within a space group C2/c. Table. Fig . 3 . The X-ray rocking curves for the symmetrical 040 reections for the two samples one with P 21/c structure (11/89 Lu/Gd ratio) left picture and one with C2/c structure (60/40 Lu/Gd ratio) right picture.
In order to determine crystal quality high resolution X-ray diraction measurements were performed. The instrument (Philips X'Pert MRD diractometer employing the Cu K α1 radiation) was equipped with a four-crystal
Ge 220 monochromator and a two-reection analyser.
The X-ray rocking curves are presented in Fig. 3 for the symmetrical 040 reections for the two samples one with P 2 1 /c structure (with 11/89 Lu/Gd ratio) and one with C2/c structure (60/40 Lu/Gd ratio). They indicate a very good crystallographic quality of sample with 11/89
Lu/Gd ratio full width at half maximum (FWHM) = 0.015
• , and less perfect, but still good quality of sample with 60/40 Lu/Gd ratio (FWHM = 0.06 [17] . As a consequence, resulting absorption intensity is high enough to be considered for optical pumping. tical spectra recorded with polarized light. Figure 7 shows polarized pump bands of Sm 3+ and Dy 3+ in 
Spectral characteristics of the visible emission

